Kuninaka et al. (5) demonstrated that the 5'-phosphodiesterase of Penicillium citrinum (presently known as nuclease Pl) split 5'-phosphodiester linkage in RNA, giving rise to 5'-mononucleotides. By using this enzyme, two new flavoring agents, 5'-GMP and 5'-IMP (by deamination of 5'-AMP), could be produced industrially from yeast RNA. Ogata et al. (6) independently demonstrated similar enzymes in several microorganisms of the genus Streptomyces. In Japan, as much as 1,200 tons of 5'-GMP and 5'-IMP are commercially produced each year by enzymatic degradation of RNA. The authors reported previously (3) that purified preparations of the nuclease H produced by the moderate halophile Micrococcus varians subsp. halophilus degraded DNA and RNA exonucleolytically and processively, producing 5'-mononucleotides.
In general, the processes of the food industry often suffer from microbial contamination, and Bacillus spp. have been shown to be the main contaminants (7). Production of nuclease H has been shown to be maximal at 18% NaCl in complex medium (2) or at 12% NaCl in a simple chemically defined medium (4). RNase activity of nuclease H was highest in the presence of 12 to 18% NaCl (2). These facts suggest a possible application for nuclease H in the commercial production of 5'-GMP by enzymatic hydrolysis of RNA from culture supernatants of this halophile with little fear of microbial contamination.
M. varians subsp. halophilus was grown at 30°C in 1.5 liters of 12% NaCl-GS medium (4) in a 2.0-liter jar fermenter with aeration (1 liter of air per min per liter of medium) and agitation (350 rpm). After cultivation of the organisms for 5 days, supernatant was obtained by centrifuging the cultures. Although commercial RNA (Kohjin Co., Tokyo, Japan; technical grade) was easily soluble in water, its solubility in supernatant fluid was very low and a dense precipitate was formed. The precipitate was found to be caused by the presence of 2% MgSO4 * 7H20 and 12% NaCl in the supernatant. Therefore, RNA was extracted from commercial dry yeast by NaCI solutions of various concentrations for 4 h at 100°C, and powdered RNA sodium salts were obtained by conventional methods. RNA extracted with 20% NaCl was shown to form almost negligible amounts of precipitate in the supernatant, whereas that extracted with 10% NaCl formed the largest amounts. Consequently, RNA extracted with 20% NaCl was used throughout the following work.
Preliminary experiments showed that the halophile produced an extracellular 5'-nucleotid- (Table 1) . Thus, it was necessary to carry out RNA degradation under conditions which would be inhibitory for 5'-nucleotidase activity. RNA was added to the supernatant at a final concentration of 1.0%, and the mixture was incubated at various temperatures for 17 h. The degree of RNA degradation was determined by measuring the increase of 75% ethanol-soluble nucleotides, and the degree of dephosphorylation of 5'-nucleotides was calculated by measuring inorganic phosphate by the method of Chen et al. (1) . The results showed that degradation of RNA was maximal at 45 to 55°C whereas dephosphorylation was highest at 30 to 35°C, and more than 30% of the 5'-nucleotides formed were dephosphorylated into nucleosides. Thus, final yield was maximal at 55 to 60°C. The nuclease H activity of the supematant with RNA as substrate was maximal at 50°C, and 33% of the maximal activity was exhibited at 60°C (Fig. 1) . On the other hand, 5'-nucleotidase activity with 5'-AMP as substrate was highest at 25°C, and almost no activity was detected at 60°C.
The isolation procedure for 5'-GMP from the degradation mixture was examined. To 1 liter of supernatant was added 5.0 g of RNA, and the mixture was incubated for 24 h at 60°C. Some 72% of the RNA was degraded, and 1.5% of the nucleotides formed were dephosphorylated by 5'-nucleotidase action. Undegraded RNA was removed by acid precipitation, and the clear supernatant was applied to a column of active charcoal with celite 545. The salts in the supernatant (NaCl, MgSO4, etc.) passed through, and the nucleotides adsorbed were eluted with 1.5% ammonia. Fractions containing 5'-GMP were pooled, concentrated in vacuo, and purified by ion-exchange chromatography with a column of 
